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ABSTRACT 



Measurement of the successive levels of a received 
signal is achieved by combining together the elements 
of groups of digitized samples (El to Em) which are 
taken from the signal during successive sampling win- 
dows (W) positioned by a local clock (H) kept thor- 
oughly synchronous with the signal. The combination 
consists of a weighted average so as to take account of 
the transmission conditions: passband of the channel, 
required flow rate, backgroimd noise, etc, likely to 
distort the signals transmitted and therefore to lead to 
errors in the measiirement of the actual levels thereof. 
Such weighting is achieved by using the set of digital 
samples (El to Em) corresponding to a single group, for 
addressing a memory (10) in which the values to be 
selected for each one of the digital words have been 
previously stored. 

21 Claims, 2 Drawing Sheets 



RECEPTION 
SET 



ADDRESS 
REGISTER 



TRANSMISSION 
CHANNEL 




08/27/2003, EAST Version: 1.04.0000 



U.S. Patent Sep. 27, 1994 sheet 1 of 2 5,351, 




08/27/2003, EAST Version: 1.04.0000 



U.S. Patent sep. 27, 1994 sheet 2 of 2 5,351,271 




08/27/2003, EAST Version: 1.04.0000 



5,351,271 

1 2 

^ — digitizing on a certain number n of bits each of the 

METHOD AND DEVICE FOR MEASURING THE samples contained in each group, to form a corre- 

SUCCESSIVE AMPLITUDE LEVELS OF SIGNALS spending set of digital words. 

RECEIVED ON A TRANSMISSION CHANNEL The method is characterized in that it comprises: 

5 —allocating to each set of digital words a weighted 
FIELD OF THE INVENTION average value taking account of the transmission 

The object of the invention is a method and a device conditions on said transmission channel and/or the 

for measuring with precision the successive amplitude fraction of the signal included in the sampling time 

levels ofsignals received on a transmission channel. ,^ interval. 

The method in accordance with the mvention may . ™^ allocation is, for example, achieved by compar- 
have applications m many instances where signals of °^ digital words with a pre-established list 

variable amplitude are received. It may notably be ap- ^^^^^ according to the result of each 

plied to the transmission of amplitude-modulated sig- comparison: 

nals. It will be described hereafter when, applied to a 15 —associating with each group of digital words a 
type of transmission where the signals to be measured ^^le digitized value representative of the effec- 

are punctuated by a dock signal and whose amplitude is periodic signal during the sampUng 

subjected to variations, notably because of the coding mterval, the weighting applied taking account 

mode that has been selected for the transmission thereof ^"^^ fraction of the periodic signal sampled and of 

on the transmission channel. 20 propagation conditions on said transmission 

channel. 

BACKGROUND OF THE INVENTION According to one preferred embodiment, said alloca- 

Precise measurement of the successive levels of a ^P" weighted average value is achieved by reading 
signal received by a reception device may be achieved. ^f^V ? digital word representative of the level 
for example, according to a technique known in itself, 25 °f . t sampling time interval, said 

by taking from the signal at discrete intervals, several ^t^^ smgle word being located in a memory location, 
successive samples and by calculating an average of the ^dress of said location bemg set by the set of digital 

respective measurements tiiereof. These groups of sam- "^^^ °^}^ sampling, 
pies may be taken, for example, at each period of the J^^ allocation or comparison operation mentioned 
signal received. The results are vahd providing that the 30 above mak^ it possfl>le to adapt to a particular transmis- 
time interval or window during which the samples of a chamiel by takmg account of the distortions it may 

single group are taken has been correctly positioned, on ^^^'^ ^ \Tf^ 'r^ ^""^ example or to change 
a deteSiin^ fraction of the signal, half a period for ^^^f ^^^s the fraction ofthepenod of the signal to be 
example. Precise positioning of Ae sampling window ""^^ ^ amplitude thereof by adapting 

with respect to the signal Ay be achiev^ ^th pred. ^5 iZn'^n^'CTV r^^ ' 1 possible, with the 
sion if a local clock toghly synchronous witti the "^^^""t ^ aUocate to amphtude stages of the signal 

^ t. r . . , ^ . dows with respect to the signal, 

c,™ '^"r ""T™^ f f ''"P 40 When the signals received^e, for example, coded 

successive samples provides precise results if tiie trans- ^ digitized signalfwhose transmission is punctWerby a 
mission condiuons are satisfactory. If the signals trans- ebck signTtiie method comprises po^sitiS of tiie 
mitted axe distorted by the propagation thereof on a samplin|time interval by a l^al clock s^c^onized 
transnussion channel whose passband is inadequate for with Mid clock signal 

the rate of data to be trotted or if the background when the signals received are, for example, ampli- 
noise supenmposed on the signal received k relatively tude-modulated signals, Uie metiicid compris^ ^sition- 
high, tiie levd measurements may be altered. In case of i^g of the sampli^ time interval by a clock ^chro- 
a multi-level type transmission applied to the transmis- ^i^ed with the frequency of the modulated signals, 
sion of digitized data where the difference between two The device in accordance witii the mventionm^les it 
successive levels may be relatively small, a level mea- 5^ possible to measure with precision the successive ampU- 
surement error may lead to confusions m the logic sym- tude levels of a periodic signal of variable ampUtude 
bols received^ The analog signals restored after decod- received on a transmission channel. It comprises clock 
mg arc therefore distorted. restitiition means adapted for generating a local signal 

SUMMARY OF THE INVENTION synchronous with the frequency of the periodic signal 

- ^ 55 received, analog-to-digital conversion means for taking 

The method m accordance with the mvention enables a fixed number m of samples from the signal received 
precise measurement of the successive ampUtiide levels during a determined sampling time interval and for 
of a periodic signal of vanable amphtiide received on a digitizing said samples in the form of n-bit digital words, 
tiansmission channel, while avoiding the drawbacks of and selection means for allocating to each set of digital 
the pnor methods. The method comprises: 60 words a weighted average value taking account of the 

—restoring a clock signal synchronous with said ti:ansmission conditions on said ti-ansmission chamiel. 

periodic signal. According to an advantageous embodiment, the se- 

— samphng die periodic signal at least during sam- lection means comprises an addressable memory cou- 
pling time intervals each equal to a definite fraction taming digital words representative of amplitude values 
of the period thereof and at a samphng frequency 65 and means for forming memory readmg addresses from 
sufficient to obtain successive groins each contain- at least part of the content of the storage means, 
ing a definite number of distinct samples during These means for fonnmg addresses to read the mem- 
said time interval, and ©ry comprise, for example, storage elements for the 
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whole of the digital words taken during each sampling . 
time interval. 

The device comprises, for example, means for adapt- 
ing the level of the signals received on said transmission 
channel before the application thereof to the analog-to-: 5 
digital converter. 

According to a preferred embodiment, the clock 
restitution means comprise a local clock, storage means 
connected to said analog-to-digital converter, for digir 
tized samples taken during time intervals (W) including 10 
mstants of transition of said signal between amplitude 
levels, means for determining the relative level devia- 
tions between the samples taken during each time inter- 
val and for constituting with each one of them a set of 
deviation values and a control unit for generating cor- 15 
rection signals as a function of the set of deviation val- 
ues obtamed, this control unit being adapted to produce 
correction signals allowing the local clock to be resyn- 
chronized with the clock signal. 

Determination of the relative deviations is preferably 20 
achieved by using two registers adapted to contain the 
successive digital words, means for comparing two by 
two the successive digital words contained in the two 
registers, and storage means to contain said sets of rela- 
tive deviations. 25 

According to one embodiment, the local clock com- 
prises a high-frequency oscillator, first frequency divid- 
ing means for dividing the high frequency of the oscilla- 
tor signal by several distinct factors aroimd one central 
value, and for selecting one of the factors as a function 30 
of said correction signals received from the control unit, 
and second dividing means connected to the first divid- 
ing means for generating a first signal at the same fre- 
quency (f) as the clock signal received and a synchroni- 
zation signal at a frequency (F) which is a multiple of 35 
that of the first signal, 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the method and of 
the device in accordance with the invention will be 40 
clear from reading the description hereafter of embodi- 
ments given by way of non limitative example, with 
reference to the accompanying drawings in which: 

FIG. 1 shows an example of multi-level coded signals 
received on a transmission channel and punctuated by a 45 
clock signal, with a sampling time interval or window 
positioned on signal portions of substantially constant 
level; 

FIG, 2 shows the case of a sampling time interval 
covering a portion of variable amplitude of the received 50 
signal to be measured; 

FIG. 3 is a block diagram of a first embodiment of the 
device in accordance with the invention applied, for 
example, to the measurement of the successive ampli- 
tudes of a coded signal such as that shown in FIG. 1; 55 

FIG. 3A diagrammatically shows a signal reception 
set; and 

FIG. 4 is a block diagram of a second embodiment 
where measurement of the signal and synchronization 
of a local clock necessary for positioning a sampling 60 
window are performed in a similar way. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A signal such as that shown in FIG. 1 is obtained 65 
from a certain number of electric voltages vl, v2, , . . of 
determined amplitude (eight or sixteen, for example). A 
particular combination of binary signals which may be 



transmitted simultaneously on a transmission channel, 
as it is well-known by specialists, corresponds to each 
one of the successive stages of the signal. Thus, precise 
determination of the level of each of the successive 
stages of the signal received on this channel allows the 
binary signals transmitted to be restored. Measurement 
of each of the levels b achieved during a window W 
which has to be positioned with precision so as to avoid 
level recognition errors. 

The method in accordance with the invention firstly 
comprises the formation of groups of digital words each 
representative of a group of samples taken successively 
from a determined portion of the signal received. This 
formation of digital word groups previously requires 
precise positioning of a measurement time interval or 
window with respect to the selected signal portion, 
which is achieved by adjusting a clock element on the 
clock signal received with the signals. 

The method in accordance with the invention then 
comprises a step of calculation of the weighted average 
(averaging) of the digital words of each group, enabling 
accurate recognition of the levels successively mea- 
sured. It appears in fact that a simple combination of the 
words of a single group may lead to errors on determin- 
ing the actual levels. When the distortions undergone 
by the signals on the transmission channel are extensive 
(see FIG. 2 for example), the measurement window W 
may coincide with a stage portion exhibiting consider- 
able amplitude variations. The digitized samples formed 
in this window exhibit notable deviations in relation to 
one another. Error risks on the average level allocated 
to such a group increase considerably. It is all the more 
frequent since the number of distinct levels to be recog- 
nized is large and the deviations between the levels are 
relatively small. This weighted averaging operation 
makes it possible to easily take account of the real trans- 
mission conditions on the channel used: rate, noise levd, 
etc. 

This weighted average operation may be achieved by 
comparing each group of digitized samples to a pre- 
established list of digital words provided with appropri- 
ate weightings; according to the result of each compari- 
son, each group of digitized samples is allocated a single 
digitized value representative of the level of the peri- 
odic signal during the sampling time interval, the 
weighting applied taking account of the fraction of the 
sampled periodic signal and of the propagation condi- 
tions on the transmission channel. It can. for example, 
be seen in FIG. 2 that a simple average achieved on the 
samples El to E8 taken from a window W would lead 
to an average value Om and to the allocation of a level 
Vk-h 1 to the samples of the group. If it is known that, 
considering the passband of the transmission channel 
and the required transmission rate, the signals will be 
distorted, with considerable lagging, it will be decided 
to allocate to the group of samples the level Vk for 
example, which is the level of the stage reached with a 
given delay with respect to the transition. 

The device in accordance with the invention receives 
coded signals punctuated by a clock signal on a trans- 
mission channel 1 consisting for example of a transmis- 
sion line. It firstly comprises (FIG. 3) means for posi- 
tioning with precision a time interval or window on a 
determined fraction of the signal, such as a portion of 
each of the successive stages thereof for example. These 
means comprise a reception set 2 appropriate to the 
signals received which, in case of a transmission line, 
comprises for exan^>le (FIG. 3A) a low-pass filter 3. 
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Attenuation of the signals from filter 3, due to transmis- deviation thereof, and, on the other hand, to compare 

sion, is compensated by an automatic gain control unit 5 this relative deviation to a threshold deviation It is 

comprising a variable attenuator 4, an amplifier 5 and an given a value 1 if the relative deviation betwecm any 

envelope detector 6 connected to the ou^ut of ampli- two digitized samples is acceptable, and 0 if it is not 

fier 5, vijich controls the attenuation factor of attenna- 3 The binary values coming successively from compaii- 

tor 4. The signals commg from reception set 2 are ap- son means 16 are transferred into a shift register 17 The 

phed to a dock regulation assembly 7 of a weU-known digital words formed by aU the binary values obt^ed 

adapted to produce a first reference signal H(f), of in each window W are stored in a register 18. Each of 

frequency synchronous with the clock signal punctuat- the words corresponds to a deviation configuration 
mg the revived signals, ^ a second signal H(F).of 10 representative of a transition that has been sampled, 

frequency F which is multiple of tiie previous one and Assembly 7 further comprises comparison mea^ to 

signals ddimng a tone wmdow W durmg which sam- ^h^her this configuration is a.^bla 

^^n'SL^Sf^ , ThesVmeans comprise an EpK type » 

comprise a PLL type loop mcluding a local oscilktor, ^hose address re^ 20 is comiected in p3el to 

such as that descnbed, for example, m the French pa- 15 m tu . i j •-"""cv-wu ui paiauei m 

tent specification FR-2,624,J2 re^stered by the apfli- ^S^^ ^TJ" S 7k> n-f'r'" '^^f^. 

^1 memory 19 and allow 2-bit digital words CRO, CRl 

The signal from reception set 2 is also appUed to an '^""'f previously, to be read in the memory If the bit 

analog-to^gital con^ « which sample the sign^ configuratton m reg^ 18 is acceptable, i.e. if the syn- 
and d^tizes Ihe successive samples, ataVate set b^he 20 ^^^^T ^T^f'^^^'^^'f f '^'^ "T""^' 

signal H(0 from assembly 7. Converter 8 produces n-bit '^^^'^ ^^^^^ ^ considered to be 

digital words (n:=4 or 8 for example). The digital words ^o^t* t^je digital word read causes no corrective 

El, E2, . . . Em (m is 8 for example) produced during ^ft^on. Odici^ correspond to cases where the local 

the window W imposed by assembly 7 are loaded in " ^^^^^ ^^^^ transmitted. Other 

series into a register 9. The parallel outputs of register 9 25 yet correspond to cases where the local 

are connected respectively to the inputs of the address ^ ^°sical signals CRO and CRl from the 

register R of a memory 10. memory are applied to dividing means 12. 

Comparison is achieved here by reading directly, in a }^ °^ ^® ^^^^ ^^^^ appears to be ahead 

location of the memory whose address is fixed at each respect to the clock transmitted, application of the 
sampling by the group of digitized samples obtained, the 30 ^rrective signal CRO, for example, leads to the selec- 

single digital word to which it has been agreed to alio- division factor 8 by dividing assembly 12, so 

catethesignallevelin the measurement window. Level ^ to decrease the frequencies f and F produced by 

allocation is easily done by loading a PROM type mem- dividing elements 3. On the other hand, the local clock 

ory according to the conditions of use of the transmis- late leads to the selection of the division factor 7 

sion channeL 35 dividing assembly 12 and to an increase in the same 

According to the embodiment of FIG. 4, synchroni- frequencies, 
zation of a local clock enabling precise positioning of ^® invention has been described as applied to the 
window W is based on an analogous principle of analy- measurement of the successive levels of a coded signal 
sis of the groups of samples and of comparisons with a punctuated by a clock signal. However, without depart- 
predetermined-list in memory 10. In the diagrams of 40 i^gfromthescopeof the invention, the method may be 
FIGS. 3 and 4, the elements referenced 1 to 6 and 8 to applied to the periodic measurement of the envelope of 
10 are identical. Clock regulation assembly 7 b here ^ modulated signal received on a transmission channel, 
connected to the output of converter 8, and it is analo- transmission channel on which the coded signals 
gous to that described in the French patent application are received may be a transmission line. It may also 
EN 91/13,770. 45 consist of a radio channel made up of a modulated car- 
Assembly 7 comprises a local clock consisting of a "er with a modulation of a well-known type suited to 
high-frequency oscillator 11, a dividing assembly 12, the signals to be transmitted, 
adapted to divide the frequency of the signal of osdlla- I claim: 

tor 11 by a factor 7, a factor 8 or a factor 9 for example, 1- A method for measuring the successive amplitude 

and to select one of the three resulting signals as a fimc- 50 levels of a periodic signal of variable amplitude re- 

tion of correction signals CRO or CRl, and dividing ceived on a transmission channel, said method compris- 

elements 13 receiving the selected signals and, after ii^g: 

division, producing the clock signals H(0, H(F) and restoring a clock signal H(0 synchronous with said 

signals defining window W and defining another win- periodic signal; 

dow W centered on the successive transitions of the 55 sampling the periodic signal at least during sampling 

signals received. Frequency F is chosen, for example, time intervals (W) equal to a fraction of the period 

equal to 8f or to 16f, of the periodic signal and with a sampling fre- 

Assembly 7 comprises means for comparing the digi- quency (0 sufficient to obtain during the time inter- 

tized samples taken during the sampling window W vals successive groups ofsamples each containing a 

centered on the transitions of the signal received. These 60 fixed number of distinct samples; 

means comprise a register 14 connected to the output of digitizing on a number n of bits each of the samples 

converter 8, which receives, at the frequency F, the (El . . . Em) contained in each group to form a 

digital words issuing from the converter. Register 14 is corresponding set of digital words; and 

connected in series to a register 15 so that ttie digital allocating to each set of digital words a weighted 

words pass successively into one and the other. These 65 average value Om based on at least one of transmis- 

consecutivc words or samples are compared to one sion capabilities of said transmission channel and 

another at the same frequency by a comparison means the fraction of the signal included in the sampling 

16 adapted, on the one hand, to determine the relative time interval. 
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2. A method as claimed in claim 1, wherein the alio- 11. A device as claimed in claim 10, wherein the local 
eating comprises comparing each set of digital words to clock generator comprises a high-frequency oscillator 
a pre-established list of digitized words provided with (11), first frequency dividing means (12) for dividing the 
appropriate weightings; and based on the comparison frequency of the local oscillator signal by different fac- 
result, allocating to each group of digitized samples a 5 tors around one central value, and for selecting one of 
single weighted and digitized value representative of the factors as a ftmction of said correction signals (CRO, 
the level of the periodic signal during the sampling time . CRl), and second dividing means (13) connected to the 
interval, the weighting applied taking account of the fint dividing means (12) for generating a first signal at 
fraction of the signal that is sampled and of transmission the same frequency (0 as the clock signal received and 
capabilities of the transmission channel. 10 a synchronization signal at a fi-equcncy (F) which is a 

3. A method as clamied in claim 1, wherein the alio- multiple of the frequency (f). 

eating comprises reading du-ectly a single digital word A device as claimed in claim 10, wherein said 

repr«ientatiye of the si^al level during the sampling ^leans (16-18) for determining the relative deviations 

tmie mteryal. the smgle diiptal word being located in a comprise means (16) for comparing two by two the 
^?<=^?^''^l^'^^^'^^'^^^ 15 successive digital samples contained in the storage 

fixed b^the group of digitized samples obtamed at each ^^ans (14,15), and fiirther storage means (17, 18) to 

sampang, , ^ . . contain said sets of relative deviations, 

4. A method as claimed m clarni 1, 2 or 3. wh^ „ ^ ^^^^ ^ „ ^^^^j^ ^le local 
the penod.c signal ^ a coded digitized sigjial whose ^j^^ , high-fr;quency oscillator 

P""'*^*"* c ock sigMl, and said 20 („).f4 frequency dividing mj^ (12) for tfviding the 

method further comprises positionms the samplins time L At. i i .„ . / 

. . , , , 111 i_ J ..1. '^Ti 11 firequency of the local oscillator signal by different fac- 

E ' synchromzed with said clock ^^^^ ^^^^^ ^/^^^ Jj^^^^ 

5. A method as claimed in any one of claims 1 to 3, Jllf^^f^^^'^^S^^^ 

wherein the periodic signal is an amplitude-modulated 25 ^^j^"^^^ ^^"^ "^"^^^f ^^^> <^^^ ^ 
signal, and said method further comprises positioning ^^^^ means (12) for generatmg a first signal at 

the samphng time interval by a clock synchronized with frequency (f) as the dock signalreceived and 

the frequency of said modulated signal. ^ synchrom^tion signal at a frequency (F) which is a 

6. A device for measuring the successive ampHtude of the frequency (j). 

levels of a periodic signal of variable ampUtude re- 30 ^ ^ claimed m claim 12, wherem the 

ceived on a transmission channel, said device compris- companson means (16) are adapted to compare each 
ing clock restitution means adapted to generate a local relative deviation to a threshold deviation, 
signal synchronous with the frequency of the received ^ ^^vice as clamied in claim 14,-wherein the local 

periodic signal; analog-to-digital conversion means (8) generator comprises a high-firequency oscillator 

for digitizing a fixed number m of samples from the 35 first frequency dividing means (12) for dividing the 
signal received during a determined sampling time in- frequency of the local oscillator signal by different fac- 
terval into n-bit digital words; and selection means (9, *ors around one central value, and for selecting one of 
10) for allocating to each set of digital words a weighted the factors as a function of said correction signals (CRO, 
average value taking accoimt of transnodssion capabili- CRl), and second dividing means (13) connected to the 
ties of said transmission channel. 40 ^rst dividing means (12) for generating a first signal at 

7. A device as claimed in claim 6, wherein said selec- the same frequency (f) as the clock signal received and 
tion means comprise an addressable memory (10) con- ^ synchronization signal at a frequency (F) which is a 
taining digital words representative of amplitude val- multiple of the frequcaicy (f). 

ues, and means (9) for forming memory reading ad- ^ device as claimed in any one of claims 6 to 8, 

dresses from at least part of the content of said address- 45 wherein said clock restitution means comprises a local 
able memory means. clock generator (11-13); storage means (14, IS) con- 

8. A device as claimed in claim 7, wherein said means nected to said conversion means (8), for storing digi- 
(9) for forming memory reading addresses comprise tized samples taken during time intervals (W) including 
storage elements for the whole of the digital words instants of transition of said signal between amplitude 
taken during each sampling time interval. 50 levels; means (16-18) for. determining the relative level 

9. A device as claimed in any one of claims 6 to 8, deviations between the samples taken during each time 
further comprising means (2) for adapting the level of interval and for constituting with each of the samples a 
the signals received on said transmission channel (1) set ofdeviation values; and a control unit for generating 
before the application of the received signals to the correction signals (CRO, CRl) as a function of the set of 
analog-to-digital converter (8). 55 deviation values obtained after, comparing each of said 

10. A device as claimed m claim 9, wherem said clock sets with a list of typical configurations recognized as 
restitution means comprises a local clock generator correct, said comparison being adapted to produce cor- 
(11-13); storage means (14, 15) connected to said con- rection signals (CRO, CRl) allowing the local clock to 
version means (8), for storing digitized samples taken be resynchronized with the received periodic signal, 
during time intervals (W^ including instants of transi- 60 17. A device as claimed iii claim 16, wherein the local 
tion of said signal between amplitude levels; and a con- clock generator comprises a high-frequency oscillator 
trol unit for generating correction signals (CRO, CRl) (11), first frequency dividing means (12) for dividing the 
as a function of the set of deviation values obtained after frequency of the local, oscillator signal by different fac- 
comparing each of said sets with a list of typical config- tors around one central value, and for selecting one of 
urations recognized as correct, said comparison means 65 the factors as a function of said correction signals (CRO, 
being adapted to produce correction signals (CRO, CRl), and second dividing means (13) connected to the 
CRl) allowing the local clock to be resynchronized first dividing means (12) for generating a first signal at 
with the received periodic signal. the same frequency (f) as the clock signal received and 
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a synchronization signal at a frequency (F) which is a a synchronization signal at a frequency (F) which is a 

multiple of the frequency (f). multiple of the frequency (f). 

18. A device as claimed in claim 16, wherein said 20. A device as claimed in claim 18, wherein the 
means (16-18) for determining the relative deviations comparison means (16) are adapted to compare each 
comprise means (16) for comparing two by two the 5 relative deviation to a threshold deviatioa 
successive digital samples contained in the storage 21. A device as claimed in claim 20, wherein the local 
means (14, 15), and further storage means (17, 18) to clock generator comprises a high-frequency oscillator 
contain said sets of relative deviations. (11), first frequency dividing means (12) for dividing the 

19. A device as claimed in claim 14, wherein the local frequency of the local oscillator signal by different fac- 
clock generator comprises a high-frequency oscillator 10 tors around one central value, and for selecting one of 
(11), first frequency dividing means (12) for dividing the the factors as a function of said correction signals (CRO, 
frequency of the local oscillator signal by different fac- CRl), and second dividing means (13) connected to the 
tors around one central value, and for selecting one of first dividing means (12) for generating a first signal at 
the factors as a function of said correction signals (CRO, the same frequency (0 as the clock signal received and 
CRl), and second dividing means (13) connected to the 15 a synchronization signal at a frequency (F) which is a 
first dividing means (12) for generating a first signal at multiple of the frequency (f). 

the same frequency (f) as the clock signal received and * * * ♦ » 
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